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Analysis of the functional regulation of HIV structural protein Gag
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The type I interferon (IFN) response is a robust anti-viral response that
induces the transcription of several IFN-stimulated genes (1SGs). However, the effects of 1SGs,
particularly on the HIV-1 Gag protein, remain largely unknown. In this study, we screened
1SG-encoded proteins by bioluminescence resonance energy transfer to identify the host effectors
that suppressed Gag function. Consequently, we identified the transmembrane protein MAL as a
Gag-interacting ISG product. Expression of MAL substantially inhibited the production of HIV-1
particles, leading to the translocation, accumulation, and eventual lysosomal degradation of Gag in
the host endosomal compartments. Notably, the antiviral activity of MAL was partially antagonized by

the viral accessory protein Nef, as it interfered with the interaction between MAL and Gag.
Therefore, this study reveals a previously unidentified antiviral function of MAL and its viral

counteraction.
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